General Considerations
When required, manipulations were performed by using standard Schlenk techniques under dry N 2 or in a MBraun Unilab glovebox with a high capacity recirculator (<1.0 ppm O 2 and H 2 O). All solvents were dried by means of the appropriate drying agent and distilled. Methylene chloride-d 2 and chlorobenzene-d 5 (Apollo Scientific) were stored in the glovebox over activated 4 Å molecular sieves. (C^N^C)AuCl (1a), 1 (C^N^C)AuOH, 2 (C^N^C)AuC 6 F 5 (1b), 2 (C^N^C)Au(p-C 6 H 4 F) (1c), 2 and [H(OEt 2 ) 2 ][H 2 N{B(C 6 F 5 ) 3 } 2 ] 3 were synthesized according to literature procedures.
(C^N^C)Au(C 6 H 5 ) (1d) has been synthesized by adapting previously reported procedures in 87% yield. 2 Protodeauration experiments were performed within the glovebox under an anaerobic and anhydrous atmosphere, by dissolving the desired gold complex (5 to 10 mg) and 1.0 molar equiv of [H(OEt 2 ) 2 ][H 2 N{B(C 6 F 5 ) 3 } 2 ] in approximately 0.6 mL of dry CD 2 Cl 2 or chlorobenzene-d 5 within a J-Young NMR tube. 1 H, 1 H PGSE, 19 F, 13 C{ 1 H}, J-resolved 13 C, 1 H COSY, 1 H NOESY, 1 H EXSY, 1 H, 13 C HMQC, coupled 1 H, 13 C HMQC and 1 H, 13 C HMBC NMR experiments have been recorded on a Bruker DPX-300 spectrometer equipped with a 1 H,BB smartprobe and Z-gradients. 1 H NMR spectra are referenced to the residual protons of the deuterated solvent. 13 C NMR spectra are referenced to the D-coupled 13 C signals of the solvent. 19 F NMR spectra are referenced to an external standard of CFCl 3 .
NMR data
(C^N^C)Au(C 6 H 5 ) 1d. 1 H NMR (300. 13 MHz, CD 2 Cl 2 , 297K, J values in Hz): 7.76 (t, 3 J HH = 7.9, 1H, H1), 7.69 (dd, 3 J HH = 8.0, 4 J HH = 1.2, 2H, H11), 7.52 (d, 3 J HH = 8.2, 2H, H5), 7.48 (d, 4 J HH = 2.0, 2H, H8), 7.41 (d, 3 J HH = 7.9, 2H, H2), 7.34 (m, 2H, H12), 7.24 (m, 3H, H6+H13), 1.26 ppm (s, 18H, -CMe 3 ). 13 S3 1 H NMR (300.13 MHz, CD 2 Cl 2 , 297K, J values in Hz): δ 8.27 (t, 3 J HH = 7.9, 1H, H1), 7.98 (d, 3 J HH = 7.9, 1H, H2), 7.76 (AB system, 4H, H5'+H6'), 7.71 (d, 4 J HH = 1.3, 1H, H8), 7.66 (d, 3 J HH = 7.9, 1H, H2'), 7.55 (dd, 3 J HH = 8.1, 4 J HH = 1.3, 1H, H6), 7.50 ( 3 J HH = 8.1, 1H, H5), 5.67 (br, NH 2 ), 1.40 (s, 9H, CMe 3 ´), 1.37 ppm (s, 9H, CMe 3 ). 19 F NMR (282.4 MHz, CD 2 Cl 2 , 297K, J values in Hz): δ -132.9 (d, 3 J FF = 19.3, 2F, o-F H 2 N{B(C 6 F 5 ) 3 } 2 ), -160.2 (7, 3 J FF = 20.8, 1F, p-F H 2 N{B(C 6 F 5 ) 3 } 2 ), -165.6 (m, 2F, m-F H 2 N{B(C 6 F 5 ) 3 } 2 ). Selected 13 
Diffusion NMR experiments
1 H PGSE measurements were performed by using a double stimulated echo sequence with longitudinal eddy current delay on a Bruker DRX 300 spectrometer equipped with a smartprobe and Z-gradient coil, at 297K without spinning. The obtained intensity (I) versus gradient (G) data were interpolated as reported elsewhere 4 to estimate hydrodynamic volume values (V H ) of 2a and 2b.
2a: 
EXSY NMR Measurements
Two-dimensional 1 H EXSY measurements were performed by using the pfg version of the standard 1 H NOESY sequence (noesygptp). Different values of spectral width, relaxation delay, number of transients and mixing time were used according to the sample concentration and temperature. Microscopic first-order rate constant (k 1 , s -1 ) at different mixing time values ( M , s) were obtained by integration of diagonal (I AA , I BB ) and cross (I AB , I BA ) peaks relative to the exchanging signals and applying the following relationship:
where r=(I AA +I BB )/(I AB +I BA ). 5 At least two experiments with different  M were acquired and the rate constants were obtained as the average of all the values. Linearity of ln(r+1)/(r-1) versus  M has been verified at 298 and 312 K, where more data points were acquired. 
-Details of computations
All calculations were carried out with Gaussian 09. 6 Structures were optimized at the B3LYP 7 /SVP 8 level (LANL2DZ with corresponding ECP at Au 9 ) including a PCM(ChloroBenzene) solvent correction. 10 The nature of stationary points was checked by vibrational analyses. Improved singlepoint energies were obtained with TPSSH 11 /cc-pVTZ 12 including a PCM(ChloroBenzene) correction. These were combined with a DFT-D3 dispersion correction 13 and with the thermal corrections (enthalpy and entropy) at 323 K, obtained from the B3LYP/SVP vibrational analyses; entropy contributions were scaled by 0.67 to account for reduced freedom in the condensed phase. 14 Figure S15 (below) shows structures and relevant bond lengths for stationary points along the path for protonation of (C^N^C)AuCl (model ligand not bearing tBu substituents) with H(OMe 2 ) 2 + (model for H(OEt 2 ) 2 + ). Chemical shifts were calculated using the GIAO method 15 at the TPSSH/cc-pVTZ level, using Me 4 Si as reference for 1 H and 13 C, and CFCl 3 for 19 F; calculated chemical shifts for (C^N^CH)Au(C 6 F 5 ) + species are collected in Figure S16 . Table S3 contains total energies and thermal corrections for all species studied; an xyz archive containing all relevant coordinates is provided separately.
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Figure S15. Calculated stationary points along the path for protonation of (C^N^C)AuCl by H(OMe 2 ) 2 + . Bond lengths in Å.
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LAuCl_H+_OMe2_TS Figure S15 (cont'd) . Calculated stationary points along the path for protonation of (C^N^C)AuCl by H(OMe 2 ) 2 + . Bond lengths in Å. Figure S15 (cont'd) . Calculated stationary points along the path for protonation of (C^N^C)AuCl by H(OMe 2 ) 2 + . Bond lengths in Å.
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